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August 22, 2022

The Honorable Chair and Members of the
Hawai‘i Public Utilities Commission

Kekuanaoa Building, First Floor

465 South King Street

Honolulu, Hawai‘1 96813

Dear Commissioners:

Subject: Docket No. 2020-0132 — Maui Electric Company, Inc.
For Approval to Commit Funds for Waena BESS Project
Additional Analysis and Proposal

Pursuant to Order No. 38439 (“Order 38439”), amending the procedural schedule in the
subject proceeding, Maui Electric Company, Limited (“Hawaiian Electric” or “Company”)!
herein provides the Commission with additional analysis and an updated proposal for the Waena
BESS Project (“Project™) Application (“Application”). The studies indicate the Waena BESS
project will be absolutely critical to maintain reliability on Maui Island, along with the remaining
Stage 1 and Stage 2 projects. Up to 80 MW of firm generation is expected to be retired or reach
end of life within the next five years. If full replacement of the services provided by the firm
generation is not in place prior to their removal from the system, Maui customers may
experience grid instability, excessive underfrequency load shedding and/or insufficient supply to
meet customer demand. The Waena BESS will provide grid forming, energy shifting, and
capacity services to a portfolio of resources needed to replace the 80 MW of firm generation.
The Project was selected in the Stage 2 competitive procurement process and the original
Application was filed on September 8, 2020 and amended on May 28, 2021.

By letter filed on December 3, 2021, the Company informed the Commission in this
proceeding that increases to battery system pricing since the Application was filed would
preclude execution at the Project cost stated in the Application. Hawaiian Electric also informed
the Commission of shifts in Project schedule. As noted in this Docket, the pricing and delivery
schedule of battery system components cannot be finalized until the Project is approved, which
enables firm equipment contract commitments.

On June 23, 2022, the Commission issued Order 38439, amending the procedural
schedule for the proceeding and instructing Hawaiian Electric to conduct additional analysis and
submit a detailed proposal and justification for the integration of 10 MW of solar generation with
the Waena BESS Project. Order 38439 instructed that the detailed proposal and justification
should also consider adding BESS capacity in increments of 20 MW, up to 60 MW (i.e., options

! Hawaiian Electric Company, Inc., Maui Electric Company, Limited, and Hawai‘i Electric Light Company, Inc. are
each doing business as “Hawailan Electric” and have jointly registered “Hawaiian Electric” as a trade name with the
State of Hawai‘1 Department of Commerce and Consumer Affairs, as evidenced by Certificate of Registration No.
4235929, dated December 20, 2019.
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for 10 MW of solar paired with 20 MW, 40 MW, and 60 MW of BESS), to the Project. Order
38439 required Hawaiian Electric to submit its completed analysis and proposal within 60 days
of the date of the Order.

The following provides the updated proposal required by Order 38439. In general, the
proposal provides estimated pricing and schedule for the three scenarios requested: a
20MW/80MWh + 10MW PV system, a 40MW/160MWh + 10MW PV system, and a
60MW/240MWh + 10MW PV system which will be further detailed in the following discussions
and exhibits for revenue requirement.

PRICING
A. Updated Pricing

In order to provide the updated pricing, a Request for Quotation was issued to five
different Energy Storage vendors: Doosan GridTech (“Doosan”), Tesla, Powin, Wartsila and
Siemens. Doosan and Tesla both provided proposals. Wartsila, Powin and Siemens all declined
to bid. After evaluating both proposals, Doosan provided the lowest cost estimate. The costs set
forth below in Tables 1, 2 and 3 represent current Doosan estimated pricing with a limited 30 day
commitment due to constantly evolving costs. If the Company is approved to move forward with
the Project, the Company will provide pricing based on committed contract costs.

Adding another 20MW increment of battery, for a total of 60MW, is still a viable option
to recover some of the lost capacity previously anticipated from Stage 1 and 2 projects. The
batteries from both Doosan and Tesla are modular and battery modules can be added at a later
time to address any capacity issues. Interconnection at one of the open bay connections at the
Waena Switchyard is still a practical solution. To allow for any incremental increase to the
battery, concrete pads and infrastructure needed for the additional battery modules could be built
out during the initial phase of the project. However, at this time, designing the initial phase of
batteries to accommodate the additional modules would seem more prudent to avoid additional
cost to the initial phase of the project. The design would allow for any additional infrastructure
to be installed with very little to no disruption of operations for any existing modules.

Table 1 —Doosan 20MW/80MWh Waena BESS + 10MW PV Project Cost Summary

Item — 20MW/80MWh +10MW PV
1. EPC Contractor
2. Substation Interconnection

Cost (5000s

3. Owner’s Cost
4. 69 kV Interconnection
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5.10 MW PV
6. AFUDC

7. Overheads
Total Cost

Table 2 —Doosan 40MW/160MWh Waena BESS + 10MW PV Project Cost Summary

Item — 40MW/160MWh +10MW PV
1. EPC Contractor
2. Substation Interconnection

Cost ($000s

3. Owner’s Cost

4. 69 kV Interconnection
5.10 MW PV

6. AFUDC

7. Overheads

Total Cost

Table 3 — Doosan 60MW/240MWh Waena BESS + 10MW PV Project Cost Summary

Item — 60MW/240MWh +10MW PV
. EPC Contractor

Cost ($000s

. Substation Interconnection

1
2
3. Owner’s Cost

4. 69 kV Interconnection
5

6

7

.10 MW PV

. AFUDC

. Overheads
Total Cost

The costs above include turnkey Battery and PV systems: equipment, engineering,
materials, and construction. The projects will meet the same performance standards? as detailed

in the Stage 2 Energy Storage Purchase Power Agreement (“ESPPA™).

? See Docket 2017-0352. Request for Proposals for Variable Renewable Dispatchable Generation and Energy
Storage Island of Maui, Book 3 of 7, Attachment B “Facility Owned by Seller’, Section 3 “Performance Standards™

filed August 22, 2019.
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B. Shared Savings

The Company requests removing the Shared Savings Mechanism and cost cap defined in
the Waena BESS Application. The Company will be reporting actual costs throughout the life of
the project execution at monthly intervals. The Company continues to propose utilization of the
EPRM for the Waena BESS Project, including for the solar generation plus BESS configurations
discussed above. As the EPRM exhibit in the Application is an illustrative calculation and the
template of the schedules has not changed to illustrate how EPRM revenue flows through as an
adjustment to target revenue, the Company has not updated the EPRM exhibit in the Application
for the updated project costs. The in-service date of the Waena BESS Project will continue to
trigger an adjustment to target revenues as part of the EPRM process; and recovery through the
EPRM would cease when the new rates become effective that provide cost recovery for the
Project or as otherwise provided by the Commission.

e Supplemental Funding

The Company continues to review the potential to secure federal funding for this project
under the Bipartisan Infrastructure Bill (“BIB”), aka, Infrastructure Investment and Jobs Act
(“IIJA”). While IIJA eligibility criteria are still being refined, federal funding typically requires
products/equipment to be “Buy America” compliant. Doosan has confirmed that its battery
chemistry and manufacturing occurs in China and Korea, and therefore does not qualify. Tesla,
on the other hand, has confirmed that its batteries are Buy America compliant. Tesla’s cost
structure 1s noted below:

Table 4 — Tesla 20MW/80MWh Waena BESS + 10MW PV Project Cost Summary

Item — 20MW/80MWh +10MW PV
1. EPC Contractor
2. Substation Interconnection

Cost (5000s

3. Owner’s Cost

4. 69 kV Interconnection
5.10 MW PV

6. AFUDC

7. Overheads

Total Cost
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Table 5 — Tesla 40MW/160MWh Waena BESS + 10MW PV Project Cost Summary

Item — 40MW/160MWh +10MW PV
1. EPC Contractor

2. Substation Interconnection

3. Owner’s Cost

4. 69 kV Interconnection
5.10 MW PV

6. AFUDC

7. Overheads

Total Cost

Table 6 — Tesla 60MW/240MWh Waena BESS + 10MW PV Project Cost Summary

Item — 60MW/240MWh +10MW PV
1. EPC Contractor

2. Substation Interconnection

3. Owner’s Cost

Cost ($000s

. 69 kV Interconnection
.10 MW PV

. AFUDC

. Overheads

Total Cost

4
5
6
7

At the same time, the Company is also evaluating whether project costs can be reduced
by tax credit options. The recently enacted Inflation Reduction Act (“IRA™) allows for a 30%
Federal tax credit depending on labor wages, greenhouse gas emissions rates and in-service
dates. Many of these factors hinge on execution of the project and when the guidance 1s issued
regarding prevailing wage and apprenticeship requirements. Once the federal government issues
guidance on IRA compliance requirements, the Company can pursue these potential credits to
the extent that they are available.® State tax credits are excluded from project pricing but will
also be pursued to the extent that they are available and result in a lower project pricing.

It is Hawaiian Electric’s current understanding that a project may not secure both federal
funding under IIJA and tax credits under IRA. In other words, securing IIJA funds would
preclude taking advantage of IRA tax credits and vice versa.

# The Company also understands that IRA tax credits would be available for standalone BESS projects as well.
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REVENUE REQUIREMENT

The revenue requirements (See Exhibit 1) assume a 10-year expected useful life for the
battery. This is a high-level, simplified approach for the economic analysis. The revenue
requirements include possible tax credits through the Inflation Reduction Act (“IRA”). Any
updates to the IRA guidelines and the effect on the tax credits will be reflected in the final
revenue requirements. The EPRM revenue requirement will be based on the depreciation rates in
place at the time of the filing for the Transmission and Switchyard costs.

TERM/SERVICE LIFE OF PROJECT

The Company is proposing to change the term of the project to 10 years. This is the
duration Doosan 1s guaranteeing their projects at full capacity if used as prescribed in the RFP
(lcycle/day - 365 days/ year). This guaranty is included in current Doosan pricing. After the
10-year period, the Company will assess the need for adding battery modules to the system, or
augmentation, based on the remaining capacity as well as the use case over the 10-year period.
This is the methodology the Company determined, with the current global supply chain issues,
will provide the most flexibility and economic benefit. Whereas the asset can then be evaluated
by actual need instead of committing first cost funds. If augmentation is required in year 11 or
year 16 of the asset life, Doosan has estimated, based on the RFP use case, the estimated costs
set forth in Table 7, below.

Importantly, Tesla has notified the Company that, unlike Doosan, it will no longer offer
Capacity Maintenance Agreement (“CMA”) commitments. In Hawaiian Electric’s bid proposal
to the Stage 2 RFP, the Company had included costs in the O&M forecast for the CMA cost and
terms Tesla provided to the Company. The CMA was for anticipated augmentation due to the
prescribed use of 1 cycle/day — 365 days/year. The Agreement included cost to maintain the
battery level at the 40MW/160MWh capacity throughout the duration of the term of 20 years.
Tesla has since notified the Company that Tesla will no longer be committing the customer to
upfront augmentation plans or CMA costs but instead will provide cost based on need, when
needed, to appropriately address the system and grid needs. Tesla contends that assessing the
operation of the system and providing augmentation based on actual use case provides customers
better options for maintaining or reducing capacity as needed.

Table 7 —Doosan Augmentation Schedule

System Size Augmentation Cost ($000’s) Year Executed
20 MW/80 MWh $1,230 Year 11
20 MW/80 MWh $1,230 Year 16
40 MW/160 MWh $2,450 Year 11

Hawaiian Electric

PO BOX 2750, HONOLULU, HI 96840-0001
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40 MW/160 MWh $2,450 Year 16

60 MW/240 MWh $4.,000 Year 11

60 MW/240 MWh $4.,000 Year 16
SCHEDULE

Waena

2022 2023 2024 2025

DESCRIPTION |F[m[almli]i]als loln[p]i[Fm[almli]i]a]s|an]o]i|elmlalmli]i]a]s|o|m|p1[Flmlalmli]i]als]o]n]o

Commission Approval I | —lj
Finalize Contracts H_r—lj

Engineering Design | |
Obtain Reguired Permits I I

Long Lead Equipment [ | | | J [ ] | l I J | l

|Construction ‘ I
Testing and Commissioning ]ID

The Waena BESS Project is proposed to be placed in-service in April 2025. This date is
premised on receiving a Commission Decision and Order (“D&Q) decision in February 2023.
An earlier D&O would enable an earlier Project in-service date. Battery lead times are 12
months from order date. As indicated in the schedule, to meet the current Guaranteed
Commercial Operations Date (“GCOD”), batteries need to be ordered in June 2023.

Terms of the application that have not been addressed by this letter have not yet been
revised. For example, GHG analysis, EPRM/Business Case, and provisions will be updated, as
appropriate, after further input from the Commission regarding the preferred project scenario.

Due to the time-sensitive nature of the grid needs on Maui, the Company is now seeking
the following:

e Approval to recovery of capital and operations and maintenance (“O&M”) costs based on
actual O&M costs reported monthly;

e Approval of the revised project terms (including the change to a 10 year duration) and
costs for the selected alternative; and

e Approval of the updated project in 6 months.

Hawaiian Electric PO BOX 2750, HONOLULU, HI 96840-0001
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GRID CAPACITY AND STABILITY NEEDS UPDATE

Attached as Exhibit 2 to this letter is an updated reliability analysis considering the
current resource portfolio on Maui, and the contributions to capacity and stability the Waena
BESS provides. In short, the Maui grid absolutely needs this resource along with the remaining
Stage 1 and 2 portfolio, which includes, Pacahu Solar (15 MW), Kuihelani Solar (60 MW),
Kamaole Solar (40 MW) and Kahana Solar (20 MW). Based on the results of the assessment
attached as Exhibit 2%, and current plans to procure future grid supporting resources (e.g., grid-
forming inverter-based resources, synchronous generation) it is recommended to implement at
least 40 MW of BESS capacity with the Waena project, as originally submitted for approval.
While a 40 MW BESS still has the potential to incur stability issues on the system, when
operationally feasible without compromising ability to serve demand, the risks may be reduced
through limiting output of controllable solar resources and/or commitment of additional
resources, such as synchronous machines, until additional grid supporting resources can be added
to the system. Specific mitigations have not yet been determined and will vary based on the
generation profile, demand, and other factors during periods of increasing stability risk.

The study results indicate that a 20 MW Waena BESS, together with other Stage 2 RFP
GFM projects, would not be sufficient to maintain the Maui system stability during a three-phase
transmission fault event with delayed fault clearing. With a 40 MW Waena BESS and the
addition of all approved Stage 1 and 2 projects, the system is expected to maintain system
stability during a three-phase transmission fault event with delayed fault clearing but still cannot
meet the transmission planning criteria for excessive underfrequency load shed (“UFLS™). With
a 60 MW Waena BESS the Maui system is expected to remain stable during the delayed fault
clearing event and maintain UFLS within the planning criteria limit. A sensitivity was analyzed
where one of the approved Stage 2 projects is reduced in size by 20 MW. It was observed that a
40 MW Waena BESS would lead to an unstable system for a three-phase fault with delayed fault
clearing. From an energy and capacity adequacy perspective, the entire portfolio of remaining
Stage 1 and 2 PV paired with BESS projects and between 40-60 MW of standalone storage is
needed to substantially meet the 30% energy reserve margin criteria. The analysis also indicated
that if any part of the portfolio does not reach commercial operations prior to the retirement or
end of service of the nearly 80 MW of firm generation on Maui, then there is likely to be
significant shortfalls in meeting the ERM criteria. The study results are summarized in the table
below.

* Due to limited study time, other factors that have significant impact on the Maui system stability, such as DER
momentary cessation and ride-through capability, protection fault clearing capability, GFM resource short term
overcurrent capability, are not discussed in this study. Also, due to the simulation capability constraints, only a
short list of system contingencies is simulated and analyzed in this study. However, the selected contingencies are
representative of two categories of planning events, and similar study results are expected for other planning events
in the same category.

Hawaiian Electric PO BOX 2750, HONOLULU, HI 96840-0001
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Study Result Summary for different Waena BESS Options
Scenario/Criteria [ Waena ] Waena Waena
10MW PV + 20 MW BESS | 10MW PV +40 MW BESS | 10MW PV + 60 MW BESS |
Generator trip [ Stable ' Stable ' Stable '
| Three-Phase fault with delayed clearing Unstable | Excessive UFLS Stable
Reduction in system GFM capability, Unstable | Unstable Excessive UFLS

Kamaole Solar at 20 MW, and three-
| phase fault with delayed clearing

ERM with remaining Stage 1 and 2 PV 2027: 24% 2027: 26% 2027: 28%

paired with BESS Portfolio 2028: 28% 2028: 32% 2028: 36%
2029-30: 30% | 2029-30: 30-32% 2029-30: 30-32%

Risk level based on Kamaole at 40 MW High | Moderate Moderate to Low

This filing contains confidential information that has been redacted and is being filed

under seal pursuant to Protective Order No. 37334 filed on October 1, 2020 in the subject
proceeding. Exhibit 3 provides the bases for the confidential treatment of the redacted

information.

cc: Consumer Advocate

Sincerely,
/s/ Grant Imamura
Grant Imamura

Director
Generation Project Development

Hawaiian Electric

PO BOX 2750, HONOLULU, HI 96840-0001
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Bock Depreciation Rates 0.000%
T 38,413,120
|| Book Depreciation Rates 0.000%
| | Depreciaton Expense B
D 32,851,150
|TaxDeprechbon T
Tax Deprecaton Rates (Straight Line) 12 0.000%:
| Revenue Bond Financed Tax Basis (S/L)| L .
| Tax Deprecaton Rates (MACRS) ] 0.000%
NonRB Financed Tax Basis (MACRS) 100.0% ==
|| Tax Deprecaton =4
|| Accumulated Tax Depreciation 32,851,150
Federal Tax Basis Adustment for
"|50% of Amortzation of Federal Tax
Credt 3
| [Federal Tax Rae 21%
| [ Federai Tax Incr (Decr) -
| _|Gross Up of Federal Tax incr (Decr) =
| State investment Tax Credit (ITC)
| Amortizaton of State TC 4.00% -
|| Accumuistied Amartization 1,636,525
_ | Deferred TC ¥
Tax
Siale Renewable Enargy Technologies.
| |iocome Tax Cregt (RETITC)
| _|RETITC Amoriizaton Rate 0.000%
Amortizaton of RETITC -
|| Accumusated Amortization -
|| Deferred RETITC for Book =
-~ — =
Deferred RETITC for Tax
Base
N T = =
FTC Amoriizaton Rate 0.000%|
& of FTC (Credt -
|| Accumuated Amortization 11,523,639
_|DeferedFTC -
Defarred Tax Asset (Debl) [
|| Reg. Liabiity Amortzaton Rate 0.000%
| _|Reg. Liabilty Amortizasion (Credit) -
L1fieg Lispiey Baiance (CredD) ]
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